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  ﻴﺪهﭽﻜﭼ
ﻬﺎي ﻣﺰاﻧﺸﻴﻤﻲ ﺑﻨﺪ ﻧﺎف ﻋﻼوه ﺑﺮ ﺗﻮاﻧﺎﻳﻲ ﺗﺠﺪﻳﺪ و ﻧﻮﺳﺎزي ﺧﻮد، ﻗﺎدرﻧﺪ ﺑﻪ ﭼﻨﺪﻳﻦ ردة ﺳﻠﻮﻟﻲ ﺳﻠﻮﻟ ﻣﻘﺪﻣﻪ و اﻫﺪاف:        
ﻫﺎي ﻓﻴﺰﻳﻜﻲ ﻮﻟﻬﺎي ﻣﺰاﻧﺸﻴﻤﻲ آﺳﺎن ﺗﺮ ﻣﻲ ﺑﺎﺷﺪ. اﺧﻴﺮاً ﻓﺎﻛﺘﻮرﻬﺎ ﻧﺴﺒﺖ ﺑﻪ ﺳﺎﻳﺮ ﺳﻠﻤﺎﻳﺰ ﻳﺎﺑﻨﺪ. دﺳﺘﻴﺎﺑﻲ ﺑﻪ اﻳﻦ ﺳﻠﻮﻟدﻳﮕﺮ ﻧﻴﺰ ﺗ
ﻧﻮر ﻬﺎي ﻣﺨﺘﻠﻒ ﻣﻄﺮح ﺷﺪه اﺳﺖ. ﻋﺎﻣﻞ ﻣﺆﺛﺮ در ﺗﻜﺜﻴﺮ و ﺗﻤﺎﻳﺰ ﺳﻠﻮﻟﻋﻨﻮان ﻳﻚ  ﺑﻪ دﻳﻮداز ﺟﻤﻠﻪ ﻧﻮر ﺳﺎﻃﻊ ﺷﺪه از 
ﭘﺎراﻣﺘﺮﻫﺎي ﻣﺨﺘﻠﻔﻲ دارد ﻛﻪ ﻫﺮ ﻛﺪام از آﻧﻬﺎ ﻣﻲ ﺗﻮاﻧﺪ ﺑﺎﻋﺚ اﻳﺠﺎد اﺛﺮات ﺑﻴﻮﻟﻮژﻳﻜﻲ ﻣﺘﻔﺎوﺗﻲ در ﺳﻠﻮﻟﻬﺎ ﺷﻮد. ﻳﻜﻲ از 
ﺳﺎﻃﻊ  ﻗﻄﺒﻲ و ﻏﻴﺮ ﻗﻄﺒﻲ ﺮ ﻧﻮر ﻗﺮﻣﺰﺑﻨﺎﺑﺮاﻳﻦ ﻫﺪف ﻣﺎ از اﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮرﺳﻲ اﺛﻣﻬﻤﺘﺮﻳﻦ اﻳﻦ ﭘﺎراﻣﺘﺮﻫﺎ ﻗﻄﺒﻴﺖ ﻧﻮر ﻣﻲ ﺑﺎﺷﺪ. 
  ﺷﺒﻪ ﮔﺎﻣﺖ ﻧﺮ ﻣﻲ ﺑﺎﺷﺪ.ﻬﺎي ﻣﺰاﻧﺸﻴﻤﻲ ﺑﻨﺪ ﻧﺎف اﻧﺴﺎﻧﻲ ﺑﻪ ﺳﻠﻮﻟﻬﺎي ﺑﺮ ﺗﻜﺜﻴﺮ و ﺗﻤﺎﻳﺰ ﺳﻠﻮﻟ دﻳﻮدﺷﺪه از 
اﺳﺘﺨﺮاج  ﻣﺰاﻧﺸﻴﻤﻲﻬﺎي اﺳﺘﻔﺎده ﺷﺪ. ﺳﻠﻮﻟﻣﺘﻮﻟﺪ ﺷﺪه ﺑﻪ روش ﺳﺰارﻳﻦ ﺗﺎزه ﻧﻮزادان  ﻧﺎف ﺑﻨﺪ: در اﻳﻦ ﻣﻄﺎﻟﻌﻪ از ﻬﺎروﺷ       
 nirazilAﻫﺎي  دﻳﺪ. رﻧﮓ آﻣﻴﺰيرﺳﻲ ﮔﺮﺎ اﺳﺘﻔﺎده از روش ﻓﻠﻮﺳﻴﺘﻮﻣﺘﺮي ﺑﺮﺳﻄﺤﻲ ﺳﻠﻮل ﺑ ﻫﺎيﺷﺪه از ﻧﻈﺮ ﺑﻴﺎن ﻧﺸﺎﻧﮕﺮ
در اﺑﺘﺪا ﺑﺎ ﺑﻪ ﻛﺎر ﮔﺮﻓﺘﻪ ﺷﺪ.  ﻬﺎﺟﻬﺖ ارزﻳﺎﺑﻲ ﭘﺘﺎﻧﺴﻴﻞ ﺗﻤﺎﻳﺰي اﺳﺘﺌﻮژﻧﻴﻚ و آدﻳﭙﻮژﻧﻴﻚ اﻳﻦ ﺳﻠﻮﻟ O deR liO و S deR
، رﻧﮓ آﻣﻴﺰي ﻫﺎي ﻫﻮﺧﺴﺖ و ﺗﺮﻳﭙﺎن ﺑﻠﻮ، 1-tsWﺗﺎﺑﺶ ﻧﻮر ﻗﺮﻣﺰ ﻗﻄﺒﻲ و ﻏﻴﺮ ﻗﻄﺒﻲ، وﺿﻌﻴﺖ ﺗﻜﺜﻴﺮ و ﺣﻴﺎت ﺳﻠﻮﻟﻬﺎ ﺑﻮﺳﻴﻠﺔ 
 ﻬﺎ در ﻣﺤﻴﻂ، ﺳﻠﻮﻟﮔﺎﻣﺘﻮژﻧﻴﻚﺗﻤﺎﻳﺰ اﻟﻘﺎء ﻨﻈﻮر ﻪ ﻣﺑو ارزﻳﺎﺑﻲ ﺗﺸﻜﻴﻞ ﻛﻠﻨﻲ ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺖ. ﺳﭙﺲ  yassa hctarcS
ﻗﻄﺒﻲ و ﻏﻴﺮ ﺑﺎ ﻧﻮر ﻗﺮﻣﺰ  دﻫﻲ ﺗﺤﺖ ﺗﺎﺑﺶﻧﻴﺰ ﻣﺤﻴﻂ ﻛﺸﺖ ﺑﺪون اﻳﻦ دو ﻋﺎﻣﻞ  و 4PMBو  ﺣﺎوي رﺗﻴﻨﻮﺋﻴﻚ اﺳﻴﺪ ﻛﺸﺖ
  و  اﻳﻤﻮﻧﻮﺳﻴﺘﻮﺷﻴﻤﻲ اﺳﺘﻔﺎده ﺷﺪ. RCP emit laeR ﻬﺎياز روﺷﻬﺎ ﻣﻴﺰان ﺗﻤﺎﻳﺰ ﺳﻠﻮﻟ ﻳﺎﺑﻲ. ﺑﻪ ﻣﻨﻈﻮر ارزﻗﺮار ﮔﺮﻓﺘﻨﺪ ﻗﻄﺒﻲ
 ﻬﺎيﺳﻠﻮﻟﻬﺎ آﻧﺘﻲ ژﻧ. ﻫﻤﭽﻨﻴﻦ اﺛﺒﺎت ﺷﺪ ﺟﺪا ﺷﺪه از ژﻟﺔ وارﺗﻮن ﺗﻤﺎﻳﺰ ﺑﻪ ﭼﺮﺑﻲ و اﺳﺘﺨﻮان در ﺳﻠﻮﻟﻬﺎيﻳﺎﻓﺘﻪ ﻫﺎ: ﺗﻮاﻧﺎﻳﻲ        
ﻬﺎي در ﺻﻮرﺗﻲ ﻛﻪ ﺑﺮاي آﻧﺘﻲ ژﻧ ﺑﻴﺎن ﻛﺮدﻧﺪﻄﻮر ﻗﺎﺑﻞ ﺗﻮﺟﻬﻲ را ﺑ 47DCو  501DC،  09DCﺳﻠﻮﻟﻬﺎي ﻣﺰاﻧﺸﻴﻤﻲ ﺷﺎﻣﻞ
 ﺑﻬﺒﻮدﺑﺎﻋﺚ  ﻗﻄﺒﻲ و ﻏﻴﺮ ﻗﻄﺒﻲ ﻧﺘﺎﻳﺞ ﻧﺸﺎن داد ﻛﻪ ﺗﺎﺑﺶ ﻧﻮر ﻗﺮﻣﺰ .ﻣﻨﻔﻲ ﺑﻮدﻧﺪ 54DCو  43DC ﺳﻠﻮﻟﻬﺎي ﺧﻮﻧﺴﺎز ﺷﺎﻣﻞ
روز( ﺗﻔﺎوت ﻣﻌﻨﻲ  9و  6، 3اﻣﺎ در زﻣﺎن ﻫﺎي ﻃﻮﻻﻧﻲ ﺗﺮ ﭘﺲ از ﺗﺎﺑﺶ دﻫﻲ ) ﻣﻲ ﺷﻮدﺳﺎﻋﺖ  84ﺲ از ﭘ ﺳﻠﻮﻟﻬﺎاﻳﻦ ﺗﻜﺜﻴﺮ 
ﻫﻤﭽﻨﻴﻦ ﺗﺎﺑﺶ ﻧﻮر ﻗﺮﻣﺰ ﻗﻄﺒﻲ و ﻏﻴﺮ ﻗﻄﺒﻲ ﺑﺎ ﺣﻀﻮر و در ﺑﺮﺧﻲ ﻣﻮارد ﻧﻴﺰ ﺑﺪون . داري ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﻛﻨﺘﺮل ﻣﺸﺎﻫﺪه ﻧﺸﺪ
، ASAV، tik-C، siligarF، alletSژﻧﻬﺎي  ﺣﻀﻮر ﻣﺤﻴﻂ ﺗﻤﺎﻳﺰي ﺑﺎﻋﺚ ﺗﻘﻮﻳﺖ ﺗﻤﺎﻳﺰ ﮔﺎﻣﺘﻮژﻧﻴﻚ ﺷﺪ؛ ﺑﻪ ﻧﺤﻮي ﻛﻪ ﺑﻴﺎن
و  nirpaH، 3PCS، LZAD، ASAVو ﻧﻴﺰ ﺑﻴﺎن ﭘﺮوﺗﺌﻴﻦ ﻫﺎي  nisorcAو  nirpaH، 1-tkeT، 3PCS، LZAD
  در ﮔﺮوه ﻫﺎي ﺗﻤﺎﻳﺰي و ﺗﺎﺑﺶ ﻧﻮر، ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﻛﻨﺘﺮل اﻓﺰاﻳﺶ ﻣﻌﻨﻲ داري ﻧﺸﺎن داد. nisorcA
ﻧﻮر ﻗﺮﻣﺰ ، ﻫﻤﭽﻨﻴﻦ ﺷﻮد ﻬﺎي ﻣﺰاﻧﺸﻴﻤﻲ ﺑﻨﺪ ﻧﺎف ﻣﻲﺑﺎﻋﺚ ﺑﻬﺒﻮد ﺗﻜﺜﻴﺮ ﺳﻠﻮﻟﻗﺮﻣﺰ ﻧﺘﻴﺠﻪ ﮔﻴﺮي: ﻧﺘﺎﻳﺞ ﻧﺸﺎن داد ﻛﻪ ﻧﻮر        
  ﺷﻮد. ﻣﻲﺳﻠﻮﻟﻬﺎي ﺷﺒﻪ ﮔﺎﻣﺖ ﻧﺮ ﻬﺎي ﻣﺬﻛﻮر ﺑﻪ ﺑﺎﻋﺚ ﭘﻴﺸﺒﺮد ﺗﻤﺎﻳﺰ ﺳﻠﻮﻟ ﻗﻄﺒﻲ و ﻏﻴﺮ ﻗﻄﺒﻲ
 .ﮔﺎﻣﺘﻮژﻧﻴﻚﺗﻤﺎﻳﺰ ﺗﻜﺜﻴﺮ ﺳﻠﻮﻟﻲ؛ ؛ ﻛﻠﻴﺪ واژه: دﻳﻮد ﺳﺎﻃﻊ ﻛﻨﻨﺪه ﻧﻮر؛ ﺳﻠﻮﻟﻬﺎي ﻣﺰاﻧﺸﻴﻤﻲ ﺑﻨﺪ ﻧﺎف؛ ﻧﻮر ﻗﻄﺒﻲ؛ ﻧﻮر ﻗﺮﻣﺰ       
  
  
  
  
  
  
  
  
 
Abstract: 
Background and Objectives: Human umbilical cord mesenchymal (hUCM) cells have self-
renewal potential and competence of multilineage differentiation. They can be more easily 
obtained and processed than other mesenchymal stem cells. Recently, light emitting diodes 
(LEDs) have been introduced as an effective physical factor for proliferation and differentiation 
of various cells. Light has several parameters, each of which can cause different biological 
effects in the cells. One of the most important of these parameters is the light polarization. Thus, 
we aimed at this study to evaluate the effect of polarized and nonpolarized red light produced by 
LED on proliferation and gametogenic differentiation of human umbilical cord mesenchymal 
cells. 
Methods: In this study, umbilical cord of cesarean section newborns was used. The expression 
of mesenchymal markers was evaluated using flow cytometry. Alizarin Red S and Oil Red O 
staining were performed to detect the osteogenic and adipogenic differentiation of these cells. 
Initially, after irradiation of polarized and nonpolarized red light, the cell proliferation was 
investigated by Wst-1, trypan blue and Hoechst staining, scratch assay and colony-firming unit 
assay. Then, to induce gametogenic differentiation the cells in culture medium containing 
retinoic acid and BMP4, as well as the cells in medium without these two agents, were exposed 
to polarized and nonpolarized red light. To analyze induced hUCM cells toward male gamete-
like cells, we applied immunocytochemistry and Real time PCR. 
Results: The hUCM cells differentiate into osteoblasts and adipocytes, also these cells were 
positive for mesenchymal markers (CD73, CD90 and CD105), while they were negative for 
hematopoietic markers (CD34 and CD45). The results demonstrated that polarized and 
nonpolarized red light irradiation improve the proliferation of hUCM cells after 48 hours. 
However, there was no significant difference between the groups in longer periods after 
irradiation (3, 6 and 9 days). Also, irradiation of polarized and nonpolarized red light in the 
presence of inducing agence, and in some cases alone, enhances the gametogenic differentiation. 
The expression of Stella, Fragilis, C-kit, VASA, DAZL, SCP3, Tekt-1, Haprin and Acrosin 
genes as well as expression of VASA, DAZL, SCP3, Haprin and Acrosin proteins in 
differentiated and irradiated groups were significantly higher compared to control group. 
Conclusion: Our findings showed that the polarized and nonpolarized red light that provided by 
LED can enhanced proliferation of hUCM cells and induce these cells to differentiate into male 
gamete-like cells in the presence of BMP4 and retinoic acid. 
Keywords: Light emitting diode; Human umbilical cord mesenchymal cells; Polarized light; 
Red light; Cell proliferation; Gametogenic potential. 
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